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Le GRAVITATIONAL } METHODS 


(162) CONTRIBUTION TO THE QUESTION OF THE DISPLACEMENT OF THE 
ZERO. POINT OF THE TORSION BALANCE IN A GRAVITY VARIOMETER (IN RUSSIAN) 


| By D. G. Uspenski 


Transactions of the Institute of Applied Geophysics, Leningrad, U.S.S.R., 
; vol. 6,. 1930, PPe 3~10. 


In this article the anthor gives the results: of the tests carried 
out in the Gravimetrical Laboratory of the Institute of Applied Geophysics 


concerning the temperature effects upon the. dieplacenents of the beams of a 
gravity varioneter. , ; 


eae etal a sw el 


by measuring the damping sinusoids. reviaterea by the. beam. 


‘The’ ‘results of the tests are. considered to be. successful. —. 
ipveeseres. a eb A seh fs aay 


** (163) ‘OBSERVATI ONS WITH GRAVITY VARI OMETERS ar THE SLAVIANSE 
Sarr DEPOSITS IN 1928-29 (IN RUSSIAN) 


By D. @. Uspenski . 


miensastions of the Institute of Applied. Geophysics, ‘Leningrad, U.S. S.Re» 
vol. 6, 1930, PPe 1127. | | 


These observations were carried out in the winter of | —* 
Contents ‘of the article: | 
1. Instruments and accessories. | 
2. Observations with gravity variometers. 
3. Efficiency of the instruments and analysis of failures. 
4. Shift of the zero point and accuracy of instruments. - 
| Two gravity ‘variometers constructed by the ‘Seismological Institute, 
Academy of Sciences, and by the institute of Applied sucguraten (Type 1928, 7 
Nos. 239 and 240) were used. : x 
oo The author gives a series of tables in which the work of Russian 
instruments is compared with SchweydamBamberg's model and Hecker's large 
model (the data for the latter two being taken from the otacer sore made in 
Xrivoy Rog in 1927). 
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7 conclusion the writer says that, based on the comparative data 
given, the Russian instrumente of the 1928 type must be considered more suit— 
able than Bamberg's and Hecker's instruments, as thev. have shown higher 
efficiency in spite of more difficult conditions of work.—--W. Ayvazoglou. 


(164) THE quuneray OF AND ITS ROLE IN GHOPHYSICS 
rao ae 


By M. A. Sadoveky 
Transactions of the Institute of Applied Geophysios, Leningrad, U.S.S.R..» 
vol. 6, 1930, pn. 28-47. | 


This paper deals with. the possibility of insane the auantite : ca 
the anomalous gradient of gravity tension along the vertical, and of apply ng 
the said.gradient to the solution of problems concerning mass distribution in 
the upper layers of the earth crust. It has not been so far possible to de~ 
termine this quantity with a sufficient accuracy, although the knowledge of 
it would be of a very great help for the solution of many practical as well 
as theoretical problems. : 


The following ppincipal:. cases in which the quantity “04 could be 
applied are mentioned: Oz 


1. Reduction of pendulien observation. 
2» The solution of the problem on the structure of the upper layers. 


3. The definition of the mean ‘density of the earth and of the shape of 
the geoid. 


From the mathematical caloulations given in this article the author 
concludes that the technical realization of such an instrument is impossible. 
Moreover, such an apparatus weuld probably possess mumerous defects which 
would considerably reduce the range of its application.~-W. Ayvazoglou. 


(165) A BRIEF ACCOUNT OF THE RESULTS OF GRAVIMETRICAL PROSPECTING 
AT THE PRIMARY PLATINUM DEPOSITS IN THR DISTRICT OF NIJNI-TAGIL 


By P. M. Nikiforov and §S. K. Ghirin 


Transactions of the Institute of Applied Geophysics, Leningrad, U.S.S.R., 
vole 6, 1930, pp. 48-58. 


The purpose of the apres tier tton described in this article my ‘be 
summed up as follows: 


1. To establish the outlines of the platinum-bearing dunite massif among 
the rocks surrounding it. 


- 2 To determine the thickness and the position of the massif. 


3. To isolate the parts of the dunite massif containing chromite as the 
acer forms the main EE ely eee naan | 
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Observations were made with instruments constructed. re the work-~ 
shops of the Seismological Institute of the Acadeay of Sciences. Two hundred 
and seventeen epeervevsona., were taken. | : 


This paper deals with the Shavacventeevos of vhysical values ob- 
tained and contains, besides, some conclusions drawn from the study of the 
whole material. 


The anomalous gradient values of the force of gravity are shown on 
the annexed diagrams. : 


The authors denctnde that sinie site to study the seslonteal: 
problem by gravimetrical methed jas ‘yliolded good results and all..the questions, 
in spite sometimes of schematical solutions given, have been answered. The 
work will be continued in order to clear up the points of the oe not 
oneceoeeee once es Ar as 


2. MAGNUDTC worEoDs | 

(166) REMANENTER MAGKEVISWUS UND GusTHINSFLUIDI TET 
” (REMANENT MAGNETISM AND THE MAGNETIC FLUX OF ROCKS) 
By J. Koenigsberger a 


- . Zeitschrift fuer Praktische Geologie, Halle, — 
vol. 39, No. ee 1931, OUPe 26-27. 


In this article the author gives a comparison of the results of ex- 
periments carried out by different methods on the determination of the suscept- 
bility and the remanent magnetism of rocks. ‘The methods discussed are those 
used by K. Pugicha, G. Grenet, and J. Koenigsborger (eee. dd Abs. eee 
22, Pe 43 20, Pe 53 and 18, Pe 4, respectively). | | 


Taking into bonsiaeracion the fact that samples of rocks taken ffon 
the same quarry often disnlay differences in suscentibility, the remanence | 
and the ratio of the remanent magnetism to the induced menetism amounting 
sometimes to 100 per cent, the author says that the vurpose of his investiga- 
tion does not concern the accuracy of the methods apolied but merely the ques- 
tion of the possibility of quick measurements without oe systematic errors. 
~-W. Ayvazogiou. 


(67) ole WAGNETLS CHEN GRANITE VON SCHIERKE Ii HARZ . 
(TER MAGNETIC GRANT TES OF SCHIERKE IN THE HARZ) 
‘By Kurt Puzicha 


Centralblatt fuer Mineralogie, Geologie und Paldontologie, Stuttgart, 
Abt. Be ¢ Noe ds 1931, PPe 1-6. 


The displeying by rock layers of self-magnetism produced by Lightnizs 
strokes, in addition to their magnetization by the influence of the earth's 
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field, may sometimes be the cause of incorrect conclusions on magnetic 
anomalies in certain regions, as determined by magnetic surveys. 


In order to find out to what extent the mametic anomaly observed 
in the region of the granites of Schierke may be influenced by this self- 
magnetization of the granites the author carried out laboratory investigations 
of eight samples taken from the border zone of the Brocken-massif and proved 
that the susceptibilities of these granites were sufficiently high to cause 
the magnetic anomalies established by Reich. 


The results of investigationa are described in this article and 
illistrated by two diagrams. Numerical data are given in a table.--W. — 
Ayvazoglou. 


(168) ATMOSPHERIC PRESSURE AND THE STATE OF THE EARTH'S MAGNETISM 
By J. M. Stagg 
Nature, London, vol. 127, No. 3202, 1931, p. 402. 


The author discussed the obtained results pointing to a hitherto 
unsusvected relation between the type of the diurnal variation of pressure 
and the general state of magnetic conditions, as regards disturbance and quiet 
over the earth. 


Mean diurnal inequalities of pressure corrected for nonperiodic 
change were computed for the two sets of days, magnetically quiet and magnet- 
ically disturbed, on the basis of the five days of each type per month over 
the seven years, 1922-1928. By grouping the inequalities according to the 
season of the year, diurnal variations of pressure were constructed. A fur- 
ther rearrangement of the data gave inéqualities illustrating the pressure 
variations on the two types of days:in years of low and high solar activity. 


' ° The results are shown in the six pairs of curves, one of which 
represents the diurnal variation of uressure on magnetically quiet days and 
the other on magnetically disturbed days. The difference in form of the curves 
shows the change in the pressure variation from one tyne of magnetic days to 
the other. 


From these it is clear that in all but the last pair the predominant 
features of the change are the reduced development of the forenoon maximum 


and enhancement of the evening maximum on disturbed as sia aaa with quiet 
days.--W. Ayvazoglou, - | . oe 
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3. SEISMLG METHODS nas 


(169) SEISMIC METHODS OF PROSPECTING AS APPLIED IN MINTNG., (IN eee 
a By Dr. Heise : | 


| -Gorny Journal. (Minine “Journal), Moscow, - 
| vol. 106, No. 6~'7 o PPe 163-166. [ 


e After. a brief description of the principles of seismic mthode. of. 

| prospecting Heisé mentions the great success obtained by this method in pros— 
pecting for oil in America, especially in Texas and Louisiana. A map showing, 
for comparison, the salt domes discovered in these States by geophysical 
methods, and those Anmown before the introduction of these. methods is ervens 


The possibility of dotermination by the seismic method of anticlinos, 
faults and similar irregular dislocations of rock masses makes the application 
of this method in mining important. In a figure the author gives the contour 
lines of the region of coal deposit. in the Government mines of Hendrik, near 
Heerlen in Holland, as established by the seismic survey. ‘The survey shows 
_ that the relief of the surface of ths coal deposit is not ag level as could 
be expected on the basis of the renul te obtained by drilling a few holes.——W. 
Ayvazoglou. , | 


(170) BEITRAG ZR BERECENING VON KONSTANTIN DER GALITZIN'SCHEN 
APERIODISCHEN SEISMOURAPHEN 


(CONTRIBUTION TO THE CALIULATION OF CONSTANTS OF 
| GALITZIN'S APEPTODIC SEISMOGRAFHS) 


y B. anew, 


deaieave des aciencee aa, 1'v. R. 8. S.; Peniuewad, Publication 
de l'institut séismologique, No. 8, 1930, pp. 1-11 


Formulas are derived for working out special tables which may serve 
for finding the accurate values of the constents during the observations with- 
' out considerable calculstions, so that the necessary adjustments may be made 
without dolay.:. The tables are added to the article.--W. Ayvazoglou.. 

(171) SEISMOLOGY AND ENGINEERING 
By N, He Heck 


“the Militery aeinoen: Washington, De Cag: 
vol. 23, o, 128, 1931, poe 131-134. 


The effect of artificial earthquakes produced by means of large 
explosions and the outline of the fundamental facts regarding earthquakes, 


as well as the progress that has been made in understanding thom are briefly 
discussed, 


The principles of the construction of seismographs are described and 
typical seismograms aud nhotographs of’ various seiemogravhs are given. 
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The createst imvortance of earthquakes from the engineering view- 
2oiht with regard to the visible effects on the earth's surface may include: 
‘racture along a fault plane with horizontal or vertical slipping along a. 
‘ertical plane; slipping along an inclined plane; wholesale raising of an 
reas; wholesale lowering over a large area; and movement of jaree Ddlocks, 

ither tilting or raising cr lowering. 


Thus the effects on structures are very complex. 


The study of these effects artificially meeauked by vibrating niet: 
‘orms (Stanford University) for obtaining valuable information is mentioned. 
: The author concludes the article by enumerating tae organizations 


vorkcing on the general problems connected with seismological research.--W. 
pvenoenes 


4, SLECTRICAL METIODS 


(172) CALCULATION OF THE POSITION OF THE REFLECTING SURFACE 
ACCORDING TO OBSZRVATIONS MADE BY MEANS OF THE 
RETURN METHOD (IN RUSSLAN) 


By A. Petrowsky 
, Transactions of the Institute of Practical Geophysics, cence U.SsS:hag 
vol. 5, 1930, pp. 3-27. 


This vaper is a continuation of Petrowsky's article, "Theory of the © 
return method" (see Geophys. Abs. No. 1), and is based on the formulas deduced 
ln it. The purpose of this article is to find practical methods by means of 
vyhich it would be possible to answer the following questions: 


1. How is the reflecting surface situated with regard to the vibrator 
sending the waves? 


2. At what distance from the center of the vibrator is this surface 
5 situated? 


To answer the first question it is necessary to make a series of 
observations of the generation under different positions of the vibrator, 
that is, under different angles of inclination of the axis of the vibrator 
to the reflecting surface. The study of these waves makes it possible to 
determine the direction in which the vibrator is perpendicular, as well as 
the directions in which the vibrator is parallel to the reflecting surface. 


_ The answer to the second question may be obtained from the same 
generation curves but also in the following way: The vibrator can be given 
fa certain definite position—-for example, parallel to the reflecting surface-- 
sand then generation curves of different lengths of waves may be drawn. 


, Mathematical details, the knowledge of which is necessary for a 
correct calculation of the results, are given. 


y Diagrams and tables complete the article.--W. Ayvazoglm. 
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(173) BASES FOR TEE CALCULATION OF THE EQUIPLENT REQUIRED FOR 
| ELECTROMETRIGAL FROSPECTING (IN RUSSLAW) | 


Fy A. Petroweky 


Transactions of the Institute of Pracit‘cal Geonhysics, U.S.S.R., Leningrad, 
vol. 5, 1920, po. 20—41. 


The author makes en attempt to utilize the reeulte of theoretical 
works on electrical prospecting for the determination of conditions under 
which the equirment’ necessary for this prospecting could be used with the 


greatest advantage, avoiding all unpreductive expensos. 


All the calculations are mde with regard to a deposit having a 
spherical shape. The author applies formmlas deduced by him in his previous 
articles: "Hatural Electric Field Produced by Ore," and "Determination of 
the Location, Depth and Thicknees of a Spherical Ore Body by Observing the 
Karth Current Produced" (see Geophys. Abs. No. 1, pp. 13 and 14). 


The following questions are discussed: 


1. The choice of the dimensions of the field explored and the thickness 
at the points cf observation. The longitudinal dimension of the field must be 
not less than four times the depth of the center of the spherical ore body and 
the thickness at the points of oorervation not less than two-tenths of this 
depth. Transversal dimensions in the case of a spericel form of the ore body 
must be equal to the longitudinal ones, thus the application of a square field 


so 21 points in both longitudinal and transversal directions is most reason- 
able. 


ee Two kinds of prospecting: The experimental~-intended only to discover 
the presence of the ore body; and the detailed--to find the position of the 
ore body and the other elements characterizing it. 


| Mathematical calculations for the determinetion of the magnitude of 
the deposit by observations made on the natural electric field and calculations 
on the current strength, intensity and power of the equipment necessary for the 
observations unon the artificial electric field are given. 


The author draws the conclusion that the difficulties of electro- 
metrical prosvecting increase quickly with the depth of the ore body, there- 
fore there is no reason to rely uvon this method in case of very great depth—. 
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for example, depths reaching a few kilometers. The celculations are applica 
to an example given at the end of the article.-—W. Ayvazogiou. 


(174) CALCULATION OF THE GALVANOMETRIC SET FOR THE 
‘MEASUREMENT OF THE GRADIENT (IN RUSSIAN) 


By A. Petrowsky 


Transactions of the Institute of Practical Geophysics, Leningrad, U.S.S.Re» 
vole 5, 1930, po. 42-44. 7 


Ag basis for the calculations given in this artticle the theoretical 
formulas derived by the author in his articles: "Theory of the measurements 
of earth currents" and "Bases for calculating the observations of earth currents" 
(see Geophys. Abs. Nos. 1 and 2) are used. Celculation of the sensitiveness 
of a galvanometer under which it becomes pnsultable for the work is the purpose 
of this pe) Petrowsky concludes that: "For the work on a damp ground 
(? = 104 $2 cn/om) it is necessary to use a galvanometer with the sensitive” 
ness equal to 0.4/n A, while on a dry ground (F= 10°St.cm¢/cm) this sensitive- 
ness must be equal to 0.04/p A."--W. Ayvazoglou. | 


(175) ONDOMETRICAL WORK CARRIED OUT IN THE INSTITUTE OF 
PRACTICAL GEOPHYSICS (IN RUSSIAN) 


By &. Petrowsky, R. Siariatin, A. Seleznev, B. Dostovalov and L. Kleiman 


fransactions of the Institute of Practical Geophysics, Leningrad, 
U.S.S-R., vole Ds 1930, Dpe 45-69. 


The beginning of the ondometrical work (i.e. the application of elec- 
tromagnetic waves to ore prospecting) took place in 1923. During that yoar and 
the following the first portable frame transmitter of small power, intended for 
ore prospecting, which worked according to Meisenor's scheme, was constructed 
in collaboration with the Leningrad Electrotechnical Experimental Laboratory 
(figures of the apparatus are given). 


| The experiments with this transmitter, which had been carried out in 
the Ilezk salt mines during the summer of 1925, proved the possibility of 
radio connection through the salt at small distances about 100 to 150 meters ) 
by means of a pair of such sets. | 


The experience obtained resulted in the construction of a new trans- 
mitter which was tried out in the Ilezk salt mines during the summer of 1927. 


In 1928 there was constructed a new receiver (shown in two f igures). 
An expedition to the Tchiraghi-Dzor mines, Caucasus, was equipped with these 
instruments. The aim of the expedition was to find out the possibility of 
transmitting the signals through the quartz rocks: and the application of the 
shadow-method to the discovery of the pyrite bodies. The work was carried 
out as follows: ‘The sender was placed within a drift and the receiver was 
“moved from point to point on the day-surface. | 
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The intensity of the signals received wes read at: every point by 
means of a galvanometer. Zxvarvimentsa were made also, with the receiver 
placed inside of the drift and tue transmitter on the day-surface. 


The following results were obtained from these experiments? 


1, The possibility of the radio transmission of electromagnetic waves, 
90 to 250 meterg in length, sour a rocks must be considered to be 
proved definitely. 


Le Radio transmission Foals place ree both Girect as well as inverse di- 
rections. 


3. An ore body (pyrite) placed benind the sender had no marked influence 
upon the radio transmission. 


4. An ore body (pyrite) nlaced in the ron of the electromagnetic waves 
produced an electromagnetic Shadow. 


During the tests oe authors estrbli shad the influence of the length 
of the wave unon the intensity of the signals. In several cases a clear min- 
imum was observed: the reason for this minimun could not de established but 
(it was curicus tnat the length of the wave to which this minimum corresponded 
was almost equal to four times the average heisht of the trees emer the 
drift in which the transmitter -was operated. 


Thirty figures illustrate the article.--W. dyvazoglou. . 
( 176) A NEW DEVELOPMENT IN ELECTRICAL PROSPECTING 
_ ‘By Hans Lundberg and Theodor Zuschlag 


The American Institute of Mining and Metallurgical Ingineers, New York, 
Technical Publication 415, 1931, 18 pp. | , 


A new measuring procedure permitting potential drop Katie determina- 
tions is descrited. After e brief description of the classification of elec- 
trical methods into qualitative and quantitative ones, and the'further sub- 
division of tne latter into potential drop end potential ratio techniques, . 
the authors point out the advantages which would accrue from the elimination 
.of certain deficiencies in rotensial ratio stucies. These deticiencies are 
due to the existence of wmimown and variable contact resistances at the earth 
connections. These contact resis“ances may be elimineted. by a mathematical 
procedure which was made the basis of the design of the aaa oreP ratio 
compensator called the "Racom, !! Severore? py Zu achlag. 7 


Generally speaking, the Racon is a sensitive bridge sauna for 
the accurate and speecy execution of potential drop ratio determinations, and 
is thus: adapted. to geoelectrical exploration. The principles of its operation 
and use are described with reference to a series of figures. The resuits of 
four actual investigations, dncluding ore hunting, determining the depth of 
water and of bed rock and depicting the underlying geological columns at vari-~ 
cus stations of intercat to the oil geologist are discussed.~--W. Ayvazoglou. 
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(177), HUNDERT | JAHRE, “EUKTRISCHE BODENFORS CHUNG 
(ONE. HUNDRED YEARS: OF ELECTRICAL PROSPECTING FOR ORE) 
a . eee By B. Daschnt tz 
Kali, Berlin, vol. 25, a 5 a 6, 1931, pp. 71-76 and 88-92. 


Duschnitz gives an interesting sketch of the development of the 
electrical methods of ‘prospecting since 1830. Beginning with the first ex- 
periment carried out by Robert W. Fox (Philosophical Transactions, 1830, pp. 
399-414), and after having mentioned the names of a’series of other investi- 
gators, the author gives a more detailed description of ‘prospecting for ore 
carried out by electrical waves according to Trustedt (1901). 


The methods originated by Lowy and: Leimbach, called by them: (1) 
The reflection method; (2) the absorption method; (3) the capacity method; 
(4) the interference method; and (5) the method of quarter waves (Viertel- 
wellenmethode) are discussed, thoir avplication at. different places is des- 
cribed and conclusions are drawn. 


All the. electrical methods of prospecting are divided by the author 
into three main groups: 


ite Prospecting by means of Hertzian Waves. 
2. Prospecting by means of nelore? carth-currents. 
Se Prospecting by means of artificial currents. produced in the ) ground. 
Although all the three grouns supplement one another, the third 
group is considered the most important one, as these methods make possible 
the obtaining of a graphic picture of the area under ‘investigation. 


The apnlicatioén of the electrical methods of prospecting by 
Schlumberger, Ambronn, Heine, Krahmann and many others is mentioned. 


A long list of literature is added. ——W. Ayvazoglou. 
(178) A THEORETICAL STUDY OF APPARENT RESISTIVITY 
By J . N. Hammel 


American Institute of Mining and Metallurgical Engineers, New York, 
— Technical Publication 3l, 1931, Pp 


A number of ‘surface’ potential methods and the. veiation of potential 
distribution to subsurface resistivity are discussed. The principal field of 
application of these methods is the investigation of strata with horizontal 
(or nearly horizontal) bedding planes. Absolute potential differences are 
measured along a line at the surface. Of all possible arrangements of 
electrodes, five are listed which are most suitable from the standpoint of 
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field procedure and cLéarness of interpretation. From the potential differ- 
ences, the subsoil resistivity, termed "apparent resistivity," may be com- 
puted. It changes with the distance between the secondary electrodes and is 
also a function of the resistivities of the surface formations as well. 


The cases of a stherical mass, @ 2-layer problem, and a 3-layer 
problems are analyzed. In the layer problems, the author makes use of the 
PneOry, oF snee Oe ; 


ee 3 : From the qpotent ted: tho. ‘axoression for the apoarent. resistivity is 
derived asa function of the distance between the secondary electrodes. . Sev- 
eral curves are given. for different ratios of resistivity... In’the .3-layer 
problem, an. approximative curve, is computed which approaches the trye curve 
for large distances, and the true curve can be found: by graphical interpola- 
tion. This procedure greatly simplifies the mathematical analysis.——Abstract 
from Mining and Metallurgy, vol. 12, No. 292, 1931. 


(a) ELECTROMAGNETIC ABSORPTION BY ROCKS WITH SOME EXPERIMENTAL 
OBSERVATIONS TAKEN AT THE MAMMOTH CAVE OF KENTUCKY. 


By J. Wallace Joyce 


U. S. Department of Commerce, Bureau of Mines, 
Technical Paver 497, 1931, 28° pp. 

This paper endeavors to shed some light on the siseticn of the pene- 
tration of electromegnetic fields or. waves into the ground. It is intended 
to settle definitely the fact that such waves penetrate the earth's surface 
and that, in so doing, absorption. occurs. The question is vital to geophysics: 


since the successful eee of all induction methods depends upon this 
factor. 


. Contents of the Saat 
ndeuentes a ies of induction methods. 
2, Teeeex influencing reaction of conducting eaalews 


3. Absorption formulas (Waxmel1's, Zenneck's, King's and Sommerféld's 
absorption formulas). Ly a ta a ee 


4, Comparison of absorption formulas. 
'S. Theary of method os experinental measurement of eDeOEPUrODs 


. 6. Formulas for eateaiecion of coefficient of mutual iniwetedss between 
two circular ooore with planes .parallel and not in the same plane. 


T Experimental wore (early work, site of work, preliminary tests, qual- 


‘Ltative work, quantitative work, pene experimental ESeR IRE | 
4. 


ge phawaee ion of resulta, 
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In conclusion the author says that the fact that electromagnetic 
waves actually penetrate rock has been definitely established. A start has 
been now made toward the quantitative verification of absorpti on formlae, . 
and with the material contained in this paper as a f oundation, additional 
experimental facts will be obtained in tho near future which will na doubt — 
provide @ great additional amount of valuable information. 


The results of this investigation show that a esate, of 500 ey 

cycles per second is well suited for electromagnetic prospecting. Absorption, i. 
although vresent, does not materially Limi t the amlicability ‘of this method. 5 
--W. Ayvez0g1ou a oe 


(180) BARTH-RESISTIVINY MEASURGIENTS IN THE COPPER COUNTRY, / utonrGan 
By W. J. Rooney | 


Terrestrial Magnetism and Atmospheric Electricity, Baltimore, Md, 
vol. 32, No. 3/4, 1927, pp. 97-126. | 


During the summer of 1927 the Department of Terrestrial Magnetism 
of the Carnegie Institution and the Michigan College of Mines and Technology 
Jointly conducted a series of earth-resistivity measurenents in the copper — 
country of northern Michigan, where the geological structure is well imown, 
to determine the value of measurements of resistivity and its variations as 
indications of the geological structure below the surface. The work done 
may be roughly divided in two varts: First, measurement and study of the 
variations in resistivity with depth, or with volume, to establish such gen- 
eral relations as exist between the two; and, second, the determination of 
the resistivity of specific rock-flows, in order that more fundamental data. 
be made available as an aid to the interpretation of the results of the former 
type of measurement, 


The results of the first yart of the investigation bear out the evi- 
dence from previous work that resistivity-determinations may be used to ad- 
vantage in determining the location of certain underground discontinuities. 
The data obtained in the second part on the resistivity ‘of specific rocks are 
also in line with previous results. The resistivity of porous, sedimentary 
rocks was usually under 20,000 ohms per centimeter cube, while traps and 
associated rocks of volcanic origin were found to have resistivities from five 
to twenty times as great.--Author's abstract. 


5. RADIOACTIVE METHODS 


(181) A MORE ACCURATE AND MORE EXTENDED COSMIC-RAY IONIZATION-DEPTH 
CURVE, AND THE PRESENT EVIDENCE FOR ATOM-BUILDING 


By Robert 4. Millikan and G. Harvey Cameron 


The Phvsical Review, Minneapolis, Minn., 
vol. 37, No. 3, 1931, pp. 235-252. 


The cosmic-ray ionization-depth curve has been extended at both 
its uopver and lower ends and made more accurate throughout. The absorption 
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coefficients obtained directly from the slope of the curve run fromfA= 0.35 
per meter of water at the top (Pike's Peak) to {C= 0.028 at the bottom (80 
meters or 262 fcet of water below the top of the atmosphere), thus bringing 
to light both softcr and harder components than the authorg had before found. 
Strong quantitative evidence is wresented, on the basis of the Klein-Nishina 
formila, that the strongost and most absorbable cosmic-ray band arises from 
the act of formation of helium out of hycrogen. Striking quantitative evi- 
.dence is found that the three more tenstrating bands ere due to the formation 
out of hydrogen of the only other abundant elements oxygen (C, N, 0) silicon 
(Mg, Al, £1, S) and iron (iron grouv). Two independent proofs are given that 
the cosmic-rays enter the earth's atmosphere as photons; namely, (1) they are 
quite uninfluenced by the earth's magnetic field, and (2) the ionization pro- 
duced by them in a closed vessel does not increase continually in going to the 
top of the atmosphere, but passes through a maximum. It is shown to follow 
that the cosmic rays, in coring from their place of origin to the earth have 
not pessed through an amcunt of matter that is aporeciable in comparison with 
the thiclness of the earth's atmosphere and tnat they mst therefore originate 
in interstellar svaco rathor than in the atmospheres of the stars. Some. 
participation of the nucleus in the eee nenon of cosmic rays is brought to 
pret horAUthors abstract. 


(182) ZUR METHODIK Dm sovmdiria IN. DER FRETIEN ao 
(COKC CERNING THE METHOD OF COUNTING IONS IN THE FREE~AIR) 
' By Yo Itivara 7 
Paysiical ische Zoitscnrift,: Leinzig, vol. 32, Now 2, 1931, pope 97-106. 


The author points out that if ion tube-counters which are assigned 
for measuring the total nunter of all the small’and large ions existing in 
the free air are used according to the method of charging (Auflademethode),—- 
that 1s, the external electrode of the cylirdrical condenser is kept at a 
constent potential and the charging of the inner electrode, which is connected 
with the earth, is measured,-—not’ the. total number of ions is measured, as has 
been Pconene so far, but only one fraction of it. 


‘The reason for this phenomenon consi sts of the f act that the charged 
external electrode produces at the viace of the entrace of the ions a field 
by which a certain fraction of the ions is prevented from entrance into the 
counting apvaratus. 


The author rroves by an exveriment that large ions only are measured 
by the tube-counter described by A. Gocxel and used by V. F. Hess during his 
measurements in Helgoland. Based on this fact, soms results of Hess! measure- 
ments are to: be corrected in order to obtain better conformity of his results 
with those vrocured by J. J. Nolan and his collaborators.--Author's abstract 
translated by W. Ayvazozlou. 

The above article is follaed by V. F. Hess's "Remarks concerning 
Yo Itiwara's work" in which Hess disagrees with some results of measurements 
obtained by Itiwara and recommends that Itiwara's experiments be repeated in t2¢ 
free air and under a different form.--W. Ayvazoglou. 
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7. UNCLASSIFIED METHONS 


(183) CZOPHYSTGAL MOvHODS ITH STECIAL REVERENCE TO COAL MINING 
By E. Bein and H. Bertram Bateman 
The Colliery Cueraians London, vol. 142, No. 3666, 1931, BPs 1182-1183, 


In this article the authors point out oan a Bieeneret way the applica- 
bility of geophysics to coal mining. 


They divide the problems which arise in respect to coal mining into 
two classes: 


¢ 
3 


i. The direct Location of coal seams and their vosition, thickness, etc. 
ee The ication of zones of. sae asene associated with Goal seams. 


The applicability of ‘the different. geophysical methods is examined 
from the standpoint of excevtional cases, that is, cases where the circun- . 
stances are so favorable that the physical characteristics of a sufficiently 
thick seam make it definitely distinguishable from the strata above and below. 


The following methods - ‘are ‘d-scussed: 


Gravimetric Tayeatian lon’, ~ one torsion ea lance can not directly locate 
a coal deposit, but it can under certain circumstances. locate the underlying 
stratum should the latter be inclined and show a distinct density difference 
from the overlying stratum. “Topographical conditions should be as uniform as 
possible. — 


Blectric Investigations. - The electrical method is inapplicable, as coal 
is a mineral which shows great variations of electric conductivity, depending 
on its composition and water a 


Seismic Investigntiors. --Exact devth estimates can be given only in 
cases where the order of the strata is such that the travel time of the elastic 
waves is always greater in the one stratum than in that overlying it, and less 
than in that of the underlying stratum. These conditions are sometimes found 
in brown-coal fields. Therefore, only in ezcentional cases can the seismic 
method elucidate problems concerning the actual coal seam. Good results can 
be produced where it is a question of reaching tk3 floor of the bed. Should 
the ccal seam crop out, then there is every possibility of locating its strike, 
and . even perhaps of determining its ‘depth. 


Gecthermic Measurc.-ents. — Geothermic measurements can often ‘be of great 
value and and should be carried ed out systematically as drilling vrogresses. 


Magnetic and Radtoective Methods. - There can te no question of using 
magnetic and radioactive methods for the direct investigation of coal de- 
posits, ad the physical conditions necessary for the application thereof do 
not exist. 
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Of particular importance are zones of disturbance causing (1) dis- 
placement, and (2) decomposition of seans. 


To the first class belong faults and thrust faults; ‘to the second 
belong such occurrences of eruptive rocks, Drincinally basalt and dolerite, 
as’eppear ihn some, English coal fields, intrusions, sheets, etc. 


It is quite certain that more may be expected from geophysics as a 
means of solving such probléms than as a means of directly bocating coal seas. 
--W. Ayvazogla. 


(184) GEOPHYSICAL EXAMINATION OF METEOR CRATER 
By J. J. Jakosky, 0. H. Wilson and J. W. Daly 
The Mining Journal, Phoenix, ariz., vol. 14, ‘No. 22, 1931.: 


a Of the various theories advanced regarding the origin of Meteor 
Crater,. two have been considered as most probables 


= le That the eeatee was formed oy a meteroite or a swarm of meteoric ma~ 
terial. ; 


Ze That it was formed a by a “steam explosion" from hof . solutions of gases. 


—— The general purpose of the present geophysical work was to obtain 

Gavoumatics regarding the origin of the crater, and also as to the advisability 
of continuing with the exploration, and in etree where such eayrerere 
efforts should be directed. 


‘Three main independent studies were carried out: 


1. Geological. ~ The geology of Meteor Crater stratigraphy, ite structure, 
conclusions on which the meteoric origin of the crater is based, as well as 
geologic: age of Meteor Crater are discussed. 3 


: ‘Be Blectricel. Mage ace soverning | electrical methods, apparatus used and 
7 general | theory, p plans: of the electrical Survey, and general summary of electri- 
| cal ‘work are examined. 7 


Be Megnetic Investieations. ~ _ Theory, Sateenal field of meteoric mass, 
measurements, field procedure, masking effect of the crater-fill, regional 
gradient, anomalies in the eEEiens and e summary of the magnetic ore are 
given. 


In the "General summary of geophysical~geological results" the 
suttiors draw the following conclusions from the correlation of the ene 
electrical, and magnetic studies: z 


l. From a geological examination the authors ‘believe that the crater a8 
formed by impact of a meteorite or a swarm of material. 
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ze The electrical survey gives indications of the presence of an area 
of higher conductivity in the southwest quadrant of the crater between the 
center and the rim. The min mss of this material lies at an effective depth 
of approximately 750 feet. A careful study of the original and altered ma~ 
terials found in the area indicates that this zone of higher conductivity is 
not due alone- to fill material or structural conditions. The conclusions are 
that this zone contains meteoric material. 


3e The recat enater survey indicates the presence of an area containing 
magnetic material in the southern portion of the crater. This material starts 


at depths of approximately 200 feet and cont inues eowrmerss probably concen- 
trating with depth. 


4. The geological evidence and the electrical and magnetic indications 
would individually be classed as fair or moderate effects of a buried mass. 
The general agreement as regards plan, location, - depth, and other factors 
gives sufficient added strength to the results to warrant further explorations 
to the extent of churn drill holes, in the southwest gradient of the crater. 


De Results of the work are not considered sufficiontly definite, in view 
of complicating factors encountered, to warrant calculations or predictions 
regarding the tonnage or mass of material which may be present. The chief 
result of the Work has been to delineate oeaaele the area. wherein future 
development work is to be concentrated, 


6. ‘The water level in the crater is comparable with the water level out- 
side of the crater. | | 


Meures of east-west and north-south sections, showing the probable 
structure of Meteor Crater, are given.—W. Ayvazoglou. ° 


_ (185) GEOPHYSICAL SURVEYS. i OrL TERRITORIES 
7 ‘By J. Be eres 
041 News, London, vole 28, No.-940; 1930, p. 546. 


Speaking on geophysical methods of prospecting, the author states 
that gravimetric surveys in oil territories, particularly where the oil occurs 
in connection with salt deposits, have already reached considerable proportions 
by reason of the clear interpretation of the results of measurements allowed 
by this method. Seismic surveys give their most valuable results when com 
parative horizontal strata are involved. 7 


These two methods are recommended for use with advantage when large 
areas have to be covered and if the preliminary work or its: continuation is 
to be undertaken on a large scale and regardless of cost. The other methods 
discussed are the electrical and Eeenette ones. 


a * Mie possibility of the determination of gacitaes by geophysical 
methods and the warticular importance of this fact to oil Peres is 
mentioned.—-W. Ayvazoglou. | 
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(186) GHOPHYSICAL PROSPECTING DISCUSSED.BY THE ST. LOUIS SECTION 
| By te Se Megueea 
Mining and Metallurgy, New York, sa 12, “o. 291, 1931, p. 172. 


This paper is the renort of a meeting held at the Missouri Athletic 
Association on Jamuary 17, 1931, at which H. A. Buehler, State Geologist, 
spoke on "The Results of Geophysical Prospecting by the Missouri Geological 
Survey During the Past Two Seasons." —“— : we 


The Geological Survey carried on field work in two branches of geo- 
physics; namely, magnetometer survey and electric resistivity measurements. 
The studies have been, corfined to the iron ore daposits of the Ozark region, 
the lead deposits’ of southeast Missouri, and, to a lesser extent, to the 
high~alumina clay deposits of the north-central Ozark region. 


The. magnetometer surveys have been successful in outlining the 
configuration of the pre-Cambrian surface, and wrticularly the location of 
vre-Cambrian porphyry "highs" which in some instances bear a definite relation 
to the location of ore bodies in the adjacent sedimentary rocks. The results 
have also been apynlied to the solution of desp well water problems. 


ce The Gish-Rooney method was used in the earth-resistivity measure— 
ments. This method of prospecting has been confined chiefly to the sinkhole 

type deposits of red hematite occurring in the central Ozark region.. Detailed 

' work indicatos that, the general area of the sink can be outlined and informa- 
tion obteined regarding the depth of the structure. aes 


Measurements were also made over sink-hole type deposits containing 
diaspore clay. The thickness of the overburden aiid the’ thickness of the 
clay check very closely-the results: of drilling.--W. Ayvazoglous 

.- ,  * (187) THE GEOPHYSICAL DISCUSSIONS 
Editorial note 
Mining and Metallurgy, New York, vole 12, No. 291, 1931, pp. 151-153. 
 . This is a brief description of two sessions held by the Committee 
on Mining and Metallurgy on papers on geophysics. The following papers were 


discussed: . 


- 1. Resistivity Measurements upon Artificial Beds, by J. H. Swartz (see 
. Geophys. Abs. No. 23) | aa | Re 


 ®e Experimental Observations of Electromagnetic Absorption at the Mammoth 
Cave of Kentucky, a report on the results of work undertaken by J. Wallaco 
Joyce, A. S. Eve, D. A. Kevs, and F. W. Lee. Joyce discussed the relative 
value of various absorption formulas for different frequencies, end point«d 
out the necessity of applying experimental checks. Co ; 
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3. New develonment in electrical prosvecting, by Hans Lundberg and 
Theodor Zuschlag (see Geophys. Abs. No. 25). 


4. Electrical exoloration anolied to Seeiseay problems in civil engi-~ 
nerring; by. E. G. Leonardon: (gee Geophys. Abs. No. 24). 


5. Mathematical theory of electrical flow in stratified media, by D. Oo 
Ehrenburg and R. J.. Watson (see Geophys. Abs. No. 24). | 


6. Analysis of | gome seisnic mreepeetine field data, by L. Don Leet and 
Maurice Ewing in which they presented some formulas for time distance curves 
and emphasized the imvortance of curved paths of seismic impulses. | 


7. A magnetic method of estimating the he ight of some buried magnetic 
bodies: by A. S. Eve (see Geophys. Abs. Noe 24). 


8. Practical seenaenetic exploration » with the. Hotcukiss Superdip, by 
Noel H. Stearn-(see Geaphys. Abs. No. 19)... 


9. Method for determining the magnetic susceptibility of core samples, 
by William M. Barret (see Geophys, Abs. No. 24). © 


10. Geophysical examination of Meteor Crater, Arizona, by J. J. Jakosky, 
C. H. Wilson and J. W. Daly (see Geophys. Abs. Now 25). 


The meeting was adjourned after a strong request was voiced for more 
paners dealing with the intricacies of interpretation of the field readings, 
together with practical illustrations from experience of how conclusions are 
drawn from the data obtained.: These are things that have not been divulged 
to any extent by commercial comvanies, who have left it to the Government 
experimenters. to descvibe these secrets. Tor the benefit of all conteeness 
a more open-handed policy might well be adopted.—W.: Ayvazoglou. 


(188) OPENING OF COASTAL FIELD SHCWS VALUE OF GEOPHYSICS 
' By Jack Logan | 
The Oil Weekly, Houston,:Tex., vol. 60, No.-8;, 1931, pe 74. 
The author enumerates a series of geophysically discovered salt- 
dome prospects in which production hes been established with the first well 
following gecphysical work (Sugar Land, Port Neches, and Bloomington fields 
in Texas, and Port Barre, East Hackberry, Iske Pelto, Bay St. eg _e 
Lake, and Cameron. Meadows.in South Louisiana). 
Numberous other fields have come-in with the second or third test 
following geophysical work, among them being Hankamer and Espergon; while there 


have been many other instances in which dome formation (cap = or r ealt) has 
been establisned in one, twvo,.or three tests. - 


:. Logan concludes by saying: . "The fulfillment of the Some et inter- 
pretation is not eworthy.."—W. Ayvazoglou. 
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(189) GEOPHYSICAL PROSPECTING FOR OIL AND GAS 
By James C. Templeton 
The Petroleum Times, London, vole 25, Nowe 630, 1931, pp. 175-176. 
.., In this address delivered before the 011 Industries Club, London, 
Tentpléton ovitlined the most important methods of geovhysical vrospecting. | 
He expressed the opinion that the gravitational and seigmic methods were by 
far the most important ones, the magnetic. mothod being used in areas where 
the geological conditions were. particularly suitable for that method of investi- 
gation, while the. different tyves of electrical methods had only a very limited 
_ apolication in oil prospecting. In connection with electrical methods Templeto 
made reference to the new development, namely the electrical logging of wells. 
The great progress made in the Amprovement of geophysical instruments 
and equipment, aswell ag. great advances in the mathematical analysis and the 
geological ahd geophysical relationship were discussed.--W. Ayvazoglou. 


— (190) ETUDE DE. LIINFIUENCE DE QUELQUES. FACTEORS. GROPHYSIQUES 
— SUR LES POINTS DE CHUTE DE IA FOUDRE 


. (STUDY OF THE INFLUENCE OF SOM® GEOPHYSICAL FACTORS UPON 
: THE. POINTS WHERE LIGHTNING STRIKES) 


. By. L. N. Bogoiavlensky | 


: Leboratoire Radiologigue. de la Chambre Centrale des Poids ot iectned; 
Teningrad, U.S. S.R., 1931, 12 pp. 


The author iegexibea his studies on the conductivity of the atmos- | 
pheric air and of the soil in localities often struck by lightning. 


Four different methods were used: . oe & 
i. Method of radiometric prospection according to penetrating radiation. 


2. Measurements: of - the electrical conductivity of the atmospheric air 
by Gerdien's apparatus. 


Be ‘Method of slecteonetsic prospection by using artificial electric 
fields. | | 


4, Method of électrometric prospection of natural electric fields. 

. .» Conclusive results were obtained from the first three methods; the 
results have proved that the values of the intensity of terrestrial penetrat- 
ing radiation, as well as those of the electrical conductivity of the atmos- 
pheric air are always higher in places often struck by lightning. 


. . The electrical conductivity of the ground also reaches it maxim=n 
at the points with a maximum intensity of penetrating radiation. 
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The experiments were carried out-in two different localities 200 
kilometers from Leningrad, the ground of which consisted of sedimentary rocks 
(clay and sandstone) 6f the Devonian neriod covered with deposits in the form 
of bowlders of crystalline rocks of the ice pees | 


Thirteen diagrams are added to the article: ——Author's abstract 
translated by W. Ayvazoglou. | ri 


8. GEOLOGY : 
(191) SHAPING THE BARTH 
By Willie Bowie 


Journal of the Washington hesaaag of Sciences, Baltimore, —— 
vol. 21, No. 6, 1931, pp. = 


In this address delivered before the Academy in January, 1931, Bowie 
discussed the question of "Shaping the earth" under the following headings: 
(1) The crust of the earth; (2) formation of oceans and continents; (3) known 
facts about the earth; (4) isostasy; (5) the figure of the earth; (6) effect 
of topography on geodetic data; (7) variations of gravity; (8) comparison of 
Pratt and Airy hypotheses; (9) assumptions underlying isostatic investigations; 
(10) some isostatic conclusions; (11) isostatic adjustments and earthquakes; 
(12) objections to the contraction hyvothesis; (13) diastrophic forces; (14) 
erosion and sedimentation; and (15) thermal changes in crust. 


In his conclusion Bowie says: 


"Isostasy is now widely recognized as a scientific problem. Its 
advocates hold that there is a maintenance of the isostatic equilibrium 
as materials are moved from one place to another over the earth's surface. 
These are the vhysical facts which are related to the processes involved 
in changes in the earth's surface. They have been proven by actual 
physical measurements. It has been stated that there are great hori- 
zontal movements in mountain areas, but that isostasy and its mainte- 
nance call for only vertical movements. My answer to this is that I 
recognize the horizontal movements in mountain areas, but believe that 
these horizontal movements are incidental to the vertical movements which 
are involved in maintaining the isostatic balance and which also result 
from the changes in the temperature of crustal matter brought about by 
the maintenance of equilibrium. There is an abundance of space ina 
mountain area for horizontal movements to occur, and it seems to me that 
it is easier to explain these movements as resulting from upward or down- 
ward moving material than as resulting from a shrinking interior of the 
earth and a collapsing crust. 


Isostasy is a geological problem. It was outlined by the great 
geologist, C. E. Dutton. It has been used by the geodesists merely as 
en effective means by which to harmonize theoretical and observed values 
of geodetic data. The geodesists hope that isostasy may prove of great 
value to geologists in their effort to write the geological history of 
the earth." --W. Ayvazoglou. 
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(19a) TSOSTASY FROM THE GEOLOGICAL POINT OF VIEW 


‘By. Rollin 7. Chamberlin — | 
The Journal of Geology, - Chicago, ai: vol. 39, No. t 1931. pp. 1-24. 


Some of the outstanding geologic facts which have to be taken into 
account in a consideration of isostasy are enumerated. Mountain building, 
peneplanation, geosynclines, etc., are considered from the point of view of 
both geologic deductions and the isostasy theory. It is concluded that no 
single type of compensation or uniform depth of compensation meets the facts. 
The real test of the isostatic theory seems to lie in the limited regions 
of high relief. An attemet is made to show how geologic processes may oper- 
ate to produce folded mowmtain ranges exhibiting the observed geologic 
phenomena and at the same time male it possible to satisfy the requirements 
of the geodetic determinations. Isostatic forces are in the whole equation 
of mountain-building forces, and play their appropriate part, but that part 
is Bocondary. and subordinate.--Author's abstract. 
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9, NEW BOOKS 


(193) Handbuch a Seoenveik (Handbook of Geophysics). Vol. III, No. 1, 570 
pp. 207 tllus. "Krdfte in der Erdkrugte" (Forces in the earth's crust), 
by B. Gutenberg; "Plutenismus und Vulkanismus" (Plutonism and Vulcan- 
ism), by-F. von Wolff; "Brdkrustenbewegungen" (Movements of the earth — 
crust), by-A. Born; "Geothechnische Hypothesen" (Geotechnical hypothe- 
ses), by B. Gutenberg; ."Mechanische Wirkungen von Eis auf die Erdkruste! 
(mechanical effects of .ice-upon the earth crust), by H. Hess. Gebrider 
PORBEESSST: panes 1930, Subscriptigqn. price, 48 marks. 


(194) senienbeneex: C. ‘Etude. sur la Prospection Hectrique du Sous-sol (Study 
of the electrical prospecting of the subsoil), 2nd edition. Paris, 
Gauthier-Villars et C1®,, Editeurs. 1930. 96 pp., 61 figs. Contents: 
Chapter 1.- Trials of electrical prospecting before 1912; (2) electrical 
conductivity of various rocks and minerals; (3) theoretical study of the 
method for-drawing maps of.equipotential lines; (4) method of operation 
for the estavlishment of a.map. of equipotential lines; (5) application 
of the map to the study of stratified terrain; (6) study of the form of 
a conducting mass;.(7) distribution pf the current in depth; (8) incited 
polarization; (9) spontaneous polarization, The work of electrical pros- 
vecti on earreed out in. Sweden is briefly described, in the annex. 


(195) Seidl, Erich. Bruch und Flieas-Formen der ecnnicchen. Mechanik und 

ihre Anwendung auf Geologie und Bergbau.. Band II, Scher Formen; Band 
III, Zerreiss Formen. (Ereak and flow forms of technical mechanics and 
their application to geology and mining., Vol. II, Shear forms; Vol III, 
Tear forms). VDI Verleg, Berlin, 1930, 22 pp. 51 text figs.; 81 pp. 
145 textfigures. The following chapters are in preparation: I. Theo- 
retical introduction; I¥. Compression forms; V. Forms produced by bend- 
ing; VI. Forms produced by. flowage. . 


(196) Shaw, Capt. H., with the assistance of J. McG. Bruckshaw and S. 1. . 
Newing. : Applied Geophysics. <A brief survey of ‘the development of appa- 
ratus and methods employed in .the investigation of subterranean struc- 
tural conditions and the locetion of mineral deposits. Contents: Intro- 
duction; magnetic method; gravity methods; catalogue of exhibits: mag- 
netic, gravity, seismic, electrical; index. Ten plates with illustra- 
tions. «London, paneer = His eeu Stationery Office, 1931. 
Price, 2 s. net. 


(197) von Bavneeive. Me We. Handbook for Prospectors. McGraw-Hill Book Coe, 
New York, 1931, 359.pp.. Illus. $3. 2nd edition. The reason for issu- 
ing a second edition instead of another printing was to enable the 
author to add a 40—page. chanter.on prospecting by geophysical methods. 


° 
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